I. Glenohumeral joint (plus sternoclavicular and acromioclavicular)
a. Movements, strengths and weaknesses
i. Flexion, extension, abduction, adduction
ii. Glenohumeral ligaments strengthen the anterior aspect of the articular capsule and the coracohumeral ligament strengthens the capsule superiorly
iii. Rotator cuff muscles serve to reinforce the glenohumeral joint
b. Muscles of the back:
i. 5 superficial muscle.
1. The superficial muscles of the back all originate in the vertebral column and move the upper limb, by inserting on either the scapula or humerus.
2. Trapezius (inserts on the clavicle, acromion and spine and) elevates, depresses, adducts and rotates the scapula.  Accessory nerve, transverse cervical artery from subclavian.
3. Levator scapulae elevates the scapula, rhomboid major and minor adduct and rotate scapula.  All three are dorsal scapular nerve and transverse cervical artery.
4. Latissimus dorsi (inserts on the humerus) and adducts, extends and medially rotates the arm.
ii. 2 intermediate muscles
1. Serratus posterior superior and inferior (insert on ribs) and are respiratory muscles. Ventral rami of spinal nerves, posterior intercostal arteries.
iii. 3 deep muscles
1. All are responsible for movements of the vertebral column and head.
2. Splenius inserts on mastoid process and superior nuchal line in skull, can turn neck.
3. Erector spinae is spinalis, longissimus and iliocostalis, which extend the vertebral column and head or ipsilaterally bend the column.
4. Transversospinales inserts onto spinous processes and extend the vertebral column or contralaterally rotate it.
5. Dorsal rami of spinal nerves and muscular branches from aorta.
c. Scapular region:

i. 4 posterior scapular muscles and 1 anterior muscle

1. All originate on the scapula and insert on the humerus
2. Supraspinatus, infraspinatus and teres minor are rota cuff muscles that (insert on the posterior greater tubercle and) laterally rotate the arm
3. Teres major (inserts on the posterior humerus and) extends and medially rotates the arm.
4. Subscapularis is the fourth rc muscle, inserts on the lesser tubercle, and also medially rotates the arm.
d. Muscles of the chest:

i. Muscles
1. Pectoralis major has clavicular and sternocostal heads to lateral humerus, and flexes, adducts and medially rotates the arm.
2. Pectoralis minor from ribs to coracoid process, pulls shoulder down and protracts scapula.
ii. Sternoclavicular joint—it exists?
e. Muscles of the shoulder:

i. Previously mentioned muscles
1. Trapezius, rhomboids, levator scapulae and deltoid.
ii. Deltoid muscle
1. Deltoid originates from clavicle and scapula and inserts into deltoid tuberosity of the humerus, abducts the arm.
II. “Elbow joint” (Humeroulnar, proximal radioulnar)
a. Movements, strengths and weaknesses
i. Flexion, extension, supination, pronation, 
ii. The anterior capsule is weak anteriorly and posteriorly but is strengthened on each side by medial and lateral collateral ligaments
b. Anterior compartment of arm:

i. Flexors of the arm pass the shoulder joint, of the forearm pass the elbow joint

ii. Biceps brachii (has heads on the coracoid process and supraglenoid tubercle of scapula and inserts on the radial tuberosity) does flexion of arm and forearm, supination of forearm.
iii. Coracobrachialis (goes scapula to medial humerus and) flexes the arm.

iv. Brachialis (goes shaft of humerus to ulnar tuberosity and) flexes the forearm.

c. Posterior compartment of the arm:
i. Triceps brachii muscle, heads from (infraglenoid tubercle on) scapula and posterior surface of humerus, inserts on olecranon of ulna.  Extends forearm and extends and adducts arm. 
III. “Wrist joint” (radioulnar, radius, ulnar articular disc, scaphoid, lunate and triquetrum)
a. Movements, strengths and weaknesses
i. Flexion, extension, adduction, abduction, STRENGTHS, WEAKNESSES?
ii. Superficial flexors go from the medial epicondyle, deeper from bones of the forearm, all insert on bones and structures of the wrist and hand or the digits.
b. Anterior compartment
i. 4 superficial layer:
1. Flexor carpi ulnaris (2nd head on ulna to pisiform and hamate/base of metacarpal V), flexes and adducts.
2. Palmaris longus (to flexor retinaculum and aponeurosis flexes.
3. Flexor carpi radialis (to metas 2-3) flexes and abducts the wrist.
4. Pronator teres med epic, supra ridge, medial ulna to lateral radius, pronates.
ii. Intermediate layer:
1. Flexor digitorum superficialis (2nd head from anterior radius to middle phalanges of 2-5) flexes wrist and fingers.
iii. Deep layer:
1. Flexor digitorum profundus (from anterior ulna and membrane inserts to distal phalanges of 2-5), flexes wrist and fingers.
2. Flexor pollicis longus from anterior radius and membrane to the distal phalanx of thumb.
3. Pronator quadratus from distal ant. ulna to anterior radius, pronates.
c. Posterior compartment:

i. Superficial layer:

1. All from supraepicondylar ridge and lateral epicondyle to metacarpals and extensor hoods of digits.
2. Brachioradialis wraps anteriorly and inserts into lateral distal radius, flexes the mid-pronated forearm.

3. Anconeus to olecranon and posterior ulna, abducts ulna in pronation.

4. Extensor carpi radialis longus, (also from supra to base of meta 2) extends and abducts wrist.

5. Extensor carpi radialis brevis (from lateral epi to metas 2 3).

6. Extensor digitorum (to extensor hoods on middle and distal phalanges) extends wrist and fingers.

7. Extensor carpi ulnaris (to tubercle of meta 5) extends and adducts.

8. Extensor digiti minimi (to extensor hood of digit 5), extends it.

ii. Deep layer:

1. Supinator from lat epi, anular and radial collateral ligaments, supinator crest of ulna to lateral radius, supinates forearm.

2. The rest are, lateral to medial, from radius+membrane or ulna +membrane to metacarpal 1 or the extensor hood of 1 and 2:
3. Abductor pollicus longus (to lateral base of meta1), extends and abducts.
4. Extensor pollicis brevis (radius to proximal phalanx) extends thumb.

5. Extensor pollicis longus (ulna to distal phalanx) extends thumb.

6. Extensor indicis (ulna to extensor hood of index) extends index.
d. Carpal tunnel
i. Formed by arch of carpal bones and flexor retinaculum.
ii. Median nerve, tendons of flexor pollicis longus and digitorum profundus and superficialis.
IV. Joints of the hand:
a. Movements of digits and hand
i. At carpal joints, limited motion.
ii. At most carpometacarpal joints, limited gliding movements are allowed.
iii. At the saddle joint between metacarpal I and the trapezium, though, we have flexion, extension, abduction, adduction, rotation, and circumduction.  The thumb can also be opposed at its carpometacarpal joint.
iv. At metacarpophalangeal joints, we have flexion, extension, abduction, adduction, circumduction, and some rotation.
v. The interphalangeal joints are hinge joints that allow flexion and extension.
b. Strengths and weaknesses
i. STRENGTHS AND WEAKNESSES?
c. Intrinsic muscles of the hand, functions and locations, nerves and blood
i. Palmaris brevis from palmar aponeurosis and flexor retinaculum to dermis on the medial hand, deepens cup of the palm.
ii. 3 thenar muscles from carpal bones and flexor retinaculum to thumb: opponens pollicis, abductor pollicis brevis and flexor pollicis brevis.
iii. 3 hypothenar muscles: opponens digiti minimi, abductor digiti minimi, flexor digiti minimi brevis.
iv. 4 lumbricals from tendon of flexor digitorum profundus to extensor hoods flex the metacarpophalangeal joints but extend the interphalangeal ones.
v. Adductor pollicis from metacarpals 2 3 and capitate to proximal phalanx and extensor hood of thumb, adducts the thumb.
vi. 8 interossei originate from metacarpals and insert into extensor hoods.  Palmar ADduct, Dorsal ABduct.  Digit 3 only has dorsal interossei.
V. Brachial Plexus
a. Somatic plexus.
b. Starts with roots, the ventral rami of spinal nerves C5-T1.
i. Dorsal scapular nerve to levator scapulae and rhomboids.
ii. Lateral thoracic to serratus anterior.
c. Superior, middle and inferior trunks.
i. From superior, suprascapular nerve to supraspinatus and infraspinatus and nerve to subclavius. 

d. Anterior division from superior and middle forms a lateral cord, all posterior divisions form a posterior cord, and anterior division of inferior forms a medial cord.
i. From the lateral cord:
1. Lateral pectoral to pectoralis major
2. Lateral root to the median nerve.
3. Musculocutaneous terminal.
ii. From the posterior cord:
1. Axillary goes through quadrangular space (long head, humerus, both teres, also posterior circumflex humeral artery) to deltoid, teres minor, and skin on upper lateral surface of arm.
2. Superior subscapular to subscapularis.
3. Inferior subscapular to subscapularis and teres major.
4. Thoracodorsal to latissimus dorsi.
5. Radial terminal.
iii. From the medial cord:
1. Medial pectoral to pectoralis major and minor.
2. Medial cutaneous nerve of the arm and forearm
3. Medial root to median nerve
4. Ulnar terminal.
iv. Musculocutaneous: Pierces coracobrachialis, innervates the anterior compartment of the arm, then becomes the lateral cutaneous of the forearm.
v. Radial: Dives through the triangular interval (long head, shaft, teres major, also deep brachial artery and veins), innervates posterior compartment of arm and forearm, and the skin on posterior arm and forearm, lower lateral arm, and dorsolateral hand.
vi. Ulnar: Supplies flexor carpi ulnaris and ½ flexor digitorum profundus in the forearm, all intrinsic muscles of the hand except the thenar and two lateral lumbricals.  Innervates skin of the medial hand.
vii. Median: All muscles in anterior compartment of forearm except those the ulnar gets, the three thenar muscles, lateral two lumbricals and skin of the palmar side of lateral 3.5 digits.
viii. Brachioradialis, extensor carpi radialis longus, anconeus are innervated by the actual radial nerve, brevis is deep branch of radial nerve, everything else is its posterior interosseus branch.

VI. Branches of axillary and brachial arteries
a. Screw THe Lawyers, Save A Patient.
i. Superior thoracic artery to 1st two intercostal spaces.
ii. Thoraco-acromial artery to deltoid pectoral acromion and clavicle.
iii. Lateral thoracic to medial and anterior walls of axilla.
iv. Subscapular, which splits into thoracodorsal and circumflex scapular (which passes through the triangular space), which join…
v. Anterior and Posterior circumflex humeral, which surround the surgical head of the humerus and anastomose with…
vi. The suprascapular and transverse scapular from the thyrocervical trunk to supply the glenohumeral joint as the…
b. Anastomosis at the shoulder:
c. Blood supply to arm:
i. Axillary becomes brachial, which supplies the anterior compartment of the arm and sends profunda brachii through the triangular interval (long head of triceps, humeral shaft, teres major) to supply the posterior compartment of the arm.
ii. Profunda brachii ends as the radial and middle collateral arteries.
iii. Brachial artery also sends off superior and inferior ulnar collateral branches.
iv. These collateral branches are four of the eight that anastomose at the elbow.
d. Blood supply to forearm:
i. In the cubital fossa the brachial divides into ulnar and radial arteries.

ii. The radial artery sends back a radial recurrent branch to brachioradialis, then continues laterally to the wrist, supplying the radial-named muscles in the posterior compartment.
iii. The ulnar artery sends back anterior and posterior ulnar recurrent branches, a common interosseus that has anterior, posterior, and a recurrent branch, and continues medially towards the wrist.
iv. The four recurrent branches join the collateral branches to supply the elbow.
v. The ulnar artery supplies the superficial flexors anterially, the anterior interosseus supplies the deep flexors.
vi. Posteriorly, extensor carpi ulnaris is supplied by ulnar artery, everything going to fingers (except extensor digiti minimi [interosseus recurrent]) by the posterior interosseus, and supinator by the anterior interosseus.
e. Blood supply and anastomoses to hand and wrist
i. Radial gives off a dorsal carpal branch which supplies the dorsal digital arteries, then joins the ulnar’s superficial and deep branches to form the superficial and deep palmar arches, which send out common digital branches.
